ABSTRACT -Background -The post-operative complications rate is greater in patients with Crohn's disease than in other abdominal surgeries due to other benign conditions. Prevention and management of such complications are important factors in the care of these patients. Objective -The objectives of this research are to analyze the rate of postoperative complications and the major risk factors in patients with Crohn's disease. Methods -A descriptive and retrospective study based on analysis of medical records of patients with Crohn's disease undergoing ileal and/or colonic resection, which analyzed the main surgical complications and their major risk factors. Results -Forty-four surgical procedures and thirty-seven patients were analyzed. Most were female (56.7%). Postoperative complications were observed in 18 (40.9%) surgeries. The disease duration (P=0.04), the penetrating behavior (P=0.013), the time between diagnosis and the first surgery (P=0.04), malnutrition with low body mass index (BMI), duration of surgery (P=0.016), and the size of the removed specimen (P=0.014) were associated with higher rates of complications. The use of drugs blocking tumor necrosis factor up to eight weeks before surgery was not significantly associated with higher complications rates or increased need for reoperation. Conclusion -The complication rate observed in this study is similar to published data. The duration of the disease, the penetrating behavior, the size of the removed specimen, the duration of the surgery, and BMI are important risk factors for perioperative complications in Crohn's disease. HEADINGS -Secondary prevention. Risk factors. Digestive system surgical procedures. Postoperative complications. Inflammatory bowel disease.
INTRODUCTION
Crohn's disease (CD) can cause transmural inflammation and can affect any segment of the digestive tract (especially terminal ileum and perianal region). It is characterized by a discontinuous involvement of the gastrointestinal tract, with affected areas interspersed with areas of normal mucosa. Unlike ulcerative colitis, CD is commonly associated with complications such as abscesses, fistulas and stenosis (1, 2) . The worldwide incidence of CD in the adult population ranges from 0.1 to 20.2 per 100,000 people per year, and its prevalence in North America is 26 to 199 cases per 100,000 inhabitants per year (3) (4) (5) . The incidence of CD in the Midwest of São Paulo state during the years of 2001 to 2005 was 3,5 cases per 100.000 people, and its prevalence was 5,65 cases per 100.000 people (6) . Although South America is considered an area with a low frequency of CD, its incidence is rising in the countryside of both the São Paulo and Minas Gerais states in the past few decades (7, 8) . Despite the reduction in the need for surgery due to recent advances in the clinical management of CD, it is estimated that between 70% and 90% of patients with CD will require surgical intervention at some point during the progression of the disease (9) . Several authors (10) (11) (12) have already proven that patients with inflammatory bowel diseases (IBD) are more prone to perioperative complications, due to pre-existing clinical condition, nutritional status and drug use, especially corticoids and immunomodulators. However, the rates of perioperative complications vary widely (5% to 60%) (10) (11) (12) (13) according to the group. Some factors widely influence the rate of perioperative complications: presence of multidisciplinary team, experience of the surgeon, center of reference to treat IBD, medications in use and duration.
Regarding the medications, there is a growing concern about the safety of perioperative use of biologic anti-TNF (tumor necrosis factor) agents, as Infliximab (IFX) and Adalimumab (ADA). In a recent meta-analysis article (14) , with extensive review of the literature, the postoperative complications associated with the use of anti-TNF were evaluated. One of the few multicenter studies performed in Brazil, analyzing 76 patients with CD did not show an increased risk of complications with the use of biological therapy (15) . Thus, the objective of this study is to analyze the rate of perioperative complications and to identify their risk factors in patients with intestinal CD undergoing surgical treatment.
METHODS

Ethical aspects of the survey
This survey was approved by the Department of Surgery and Orthopedics, Botucatu Medical School, São Paulo State University -UNESP. Grant #2014/01091-2, São Paulo Research Foundation (FAPESP). Ethics Committee approval number: 3547/2010.
A retrospective observational study was conducted through the collection of data from medical records of patients with CD submitted to abdominal surgical intervention.
All patients diagnosed with CD and monitored at the IBD outpatient clinic of Botucatu Medical School who underwent abdominal surgery related to CD itself in the last 10 years were included in this study. The only exclusion criteria was insufficient data on the medical records.
The patients were classified according to Montreal Classification for CD (16) , which establishes three parameters of classification: age of onset, behaviour of the disease, and location.
The following complications were analyzed: fistulae, abscesses, anastomotic dehiscence, and abdominal sepsis. Socio-demographic data (sex, ethnicity, age, schooling), clinical features (BMI, age at diagnosis, disease duration, family history, history of smoking, use of corticosteroids, immunomodulators or anti-TNF drugs within 8 weeks prior to surgery, Montreal classification of CD), and surgical characteristics (age at first surgery, time between diagnosis and first surgery, need for more than one surgery, number of surgeries, surgical indication, surgical time, technique and position of the anastomosis, presence of complications and their classification, and size of the removed specimen) were also analyzed.
Complications were classified according to the method proposed by Clavien-Dindo (17) (grade I to V), that stratifies them according to the therapy that was necessary for their treatment, which makes this model ideal for retrospective studies, such as the present.
The variables were analyzed in a descriptive way, including their relative and absolute frequencies (for the categorical variables) and the calculation of the mean or median and the standard deviation (for the quantitative variables). The variables were then separated into clinical and surgical, and analyzed associatively using chi-square or Fisher's exact test (for categorical variables), and Student's t-tests or the Mann-Whitney (for the statistical variables), assuming a value of statistical significance of P=0.05. The program used for such analyzes was STATA 12.0 (18) .
RESULTS
Descriptive analysis
A total of 44 surgical procedures were analyzed in 37 patients, 21 (56.7%) female, 32 (86.5%) white, and 18 (49%) with complete secondary education. The mean age at diagnosis is 32.5 years (standard deviation [SD] = 11.4); the mean age of the patients at the first surgery is 35.7 years (SD = 10.9), and the median time between diagnosis and the first surgery is 1 year.
Only 8.1% of the patients had a family history of CD; 21.6% of the patients have a history of current or previous smoking; and 12 (32.4%) required more than one surgery.
The highest incidence of CD (67.6%) occurred between 12 and 40 years of age (A2 from Montreal); the most common location (75.7%) of the disease was ileocolonic (L3 of Montreal); and stricturing (B2) and penetrating (B3 Montreal) behaviors showed the same frequency (48.65%). Complications occurred in 16 patients (46.2%), and the most common was the presence of fistulas (35.1%).
Of the total number of surgeries, 70.5% were elective; 6 surgeries (13.7%) required blood transfusion; and the approach of all surgeries performed was through laparotomy. The mean duration of the surgeries was 181.1 minutes (SD=43.9), and the median length of the removed specimen was 25 cm, with a range of 8.5 to 99 cm.
The rate of postoperative complications was 40.9% (18 complicated surgeries, out of a total of 44). Half of these complications (nine) occurred within 30 days of the surgical procedure. There were 15 (34.1%) surgeries complicated by fistulas; 10 (22.7%) surgeries complicated by abscesses; 5 (11.3%) surgeries complicated by anastomotic dehiscence; and 2 (4.5%) surgeries complicated by abdominal sepsis. Of the 18 complications occurred, 5 (11.3%) were classified as IIIa; 11 (25%) as IIIb; and 2 (4.5%) as IVb, according to Clavien-Dindo (14) as shown in TABLE 1. 
Associative analysis
Of the 37 studied patients, 12 (32.4%) required more than one surgery. There was no significant association between the need for additional surgery and gender, ethnicity, schooling or smoking.
There was no significant difference between the need for additional surgery in the future and elective or emergency indication for the surgery; the use of corticosteroids, immunomodulators or biological up to 8 weeks before surgery; anastomotic features or extension of the specimen removed in the first operation. However, family history for CD (P=0.028) and duration of disease in years (P=0.04) were significantly associated with the need for additional surgery, as shown in TABLE 2.
There was a significant difference (P=0.013) in the clinical behavior of disease in the groups with and without general complications after surgery (including fistulas, abscesses, wound dehiscence and sepsis). The penetrating behavior (B3 of Montreal) was associated with a higher frequency of complications.
In addition, there was also a significant difference (P=0.02) in the extension of the removed specimen in the surgeries with postoperative complications when compared to the extension of the specimen in the uncomplicated surgeries. Removal of specimens greater than 25 cm was associated with a higher rate of complications such as fistulae, abscesses, anastomotic dehiscence, and abdominal sepsis (P=0.019, relative risk of 3.69), as shown in TABLE 3. None of the drugs (corticoids, immunomodulators and biologics) was associated with a higher occurrence of complications.
According to the classification of Clavien-Dindo (17) , the severity of the studied complications was not significantly influenced by the type of surgical indication, the use of drugs (corticoids, immunomodulators or biologics) up to 8 weeks prior to surgery, anastomosis technique or size of the removed specimen, as shown in TABLE 4. (17) . There was a significant difference between the group of patients with and without fistulas in the postoperative period regarding to the clinical behavior of the disease (P=0.003). The penetrating behavior (B3 of Montreal) was associated with a higher frequency of fistulas. Thus, there is a tendency to maintain the penetrating behavior after surgery.
Surgical characteristics Classification according to the model proposed by
The time between diagnosis and the first surgery was also different between these two groups (P=0.04), with the longest periods associated with the group with fistulas. There was no significant difference between gender, ethnicity, family history or smoking among these groups. There was no significant association between the use of corticosteroids, immunomodulators and biological agents up to 8 weeks prior to surgery and the presence of fistulas, nor between the characteristics of the anastomosis and the presence of fistulas.
The only significant association related to the presence of abscesses after surgery was the Body Mass Index (BMI) of the patients, with the highest BMIs being associated with the abscess group (P=0.02). There was no significant association between the presence of abscesses and gender, ethnicity, family history, smoking, use of medications (corticoids, immunomodulators and biologics), or anastomotic features.
There were no significant associations between the variables studied and the presence of anastomotic dehiscence or abdominal sepsis.
DISCUSSION
The present study analyzed 44 surgical procedures in 37 highcomplexity patients in a reference hospital of the Midwest of São Paulo state. Its results show that treatment of CD remains challenging, especially when the disease has a penetrating behavior. The number of patients and the retrospective design of the study are limitations. However, despite this limitation, the study is important to analyze CD in the Midwestern Sao Paulo state, and its results corroborate with many other studies in the literature.
The gender distribution of the patients in this study is similar the one reported in the literature (19) . The ileocolonic location is the most common among patients undergoing conventional (open) surgery for CD in several studies found in the literature (13, 20) . The highest incidence of CD between 12 and 40 years of age (A2 of Montreal) is also reported in the literature as the most common among patients requiring surgery (13) . The literature reports (13) a lower rate of postoperative complications in laparoscopic surgeries, especially in cases of mild to moderate non-fistulizing CD. However, it was not possible to study the difference between the surgical approaches, since all the surgeries performed in the present study had a conventional approach. The need for reoperation is also lower in laparoscopic approach surgeries, according to the literature (13) . Although it is available in our group, the hospital cost policy difficult the use of laparoscopy, especially at the time when the study was conducted. Recently in the hospital, an inflammatory bowel disease surgical team was assembled, and this team began to use the laparoscopic approach to CD patients, with only a few recent cases operated. New studies will be conducted to evaluate the results of this new approach in our group.
The rate of postoperative complications was 40.9% (18 complicated surgeries, out of 44), which is consistent with the rates reported in the literature (13, 21, 22) . The fact that the hospital in which the study was conducted is the only tertiary referal hospital for the entire midwest of the state of São Paulo, which comprehend more than 2 million people, may explain the relatively high value of complications. In this scenario, the patients that are referred to us usually have a more aggressive and severe disease, and they usually have been using medications for a long time, increasing the risk of postoperative complications.
Regarding the high rate of fistula, the authors believe that it occurred because the patients that are referred to our group usually have been treating CD for a long time, have a severe clinical state, many of them have chronic obstructive symptoms and malnutrition, and many of them were operated in an urgent scenario. Besides, at the time of this study, every gastrointestinal surgeon in our hospital operated on CD patients -including surgical residents; nowadays we have implanted an inflammatory bowel disease surgical team that comprises two expert surgeons. With this measure, the results seem to be subjectively improved over the last year. Another possible explanation is that the low number of patients included in this study had a negative influence on this analysis.
In a recent retrospective study (23) , published in 2015, both the ileocolonic location and the penetrating behavior of CD were associated with a greater surgical recurrence of the disease, resembling what was found in the present study, in which the latter were associated with a higher incidence of postoperative complications. The complexity of the treatment of penetrating-behavior CD was again highlighted in a recent systematic review (24) and in a recent retrospective muticentric study (25) . All of that indicates that the penetrating behavior is an indication of severity and poor prognosis on CD.
The use of corticosteroids, despite showing a clear benefit in the treatment of the acute phase of inflammatory bowel diseases, is associated with negative repercussions in the postoperative period by most authors, such as increasing the rate of postoperative complications (26) (27) (28) and increasing postoperative mortality (29) . In the present study, however, no relation was observed between the presence of complications and corticosteroid therapy up to 8 weeks prior to surgery, probably because of the small sample. The authors believe that an increase in the patient number would confirm this relation.
There are controversies in the literature regarding the influence of biological therapy on the rate of postoperative complications. There are meta-analyzes showing that these drugs exert a protective effect against postoperative complications (30, 31) , and there are others showing an increase in the rate of postoperative complications (21, (32) (33) (34) (35) related to the use of these drugs. In the present study, there was no evidence that the biological drugs influence the rate of postoperative complications, resembling what was found in recent studies (22, 25) . The removal of a specimen greater than 25 cm was associated with both higher rates of general complications and higher incidence of postoperative fistulas. Thus, it seems that conservative resections regarding specimen extension are a way to reduce the rate of postoperative complications.
Another important alternative regarding the reduction of the rate of complications and the need for reoperation is the laparoscopic approach, which is not routinely practiced in our group in patients with CD.
There are only a few papers in the international literature discussing this matter, especially in Latin America, and the results presented in this paper contribute to the current discussion regarding the perioperative complications of IBD, especially CD. 
CONCLUSION
Treatment of CD, despite numerous advances, remains challenging, with high rates of postoperative complications. Family history, duration of disease, extension of the removed specimen, penetrating behavior and degree of nutrition are important risk factors for the presence of complications in the postoperative period.
Conservative resections of the segments affected by CD may be an important measure aimed at reducing the rate of postoperative complications.
